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(57)Abstract 

PURPOSE: To attain a high speed look-in operation despite the 
increase of a frequency variable range. 

CONSTITUTION: A PLL circuit consists of a phase comparator 1, a 
filter 2. three voltage control oscillators V0C3 (VC01-VC03X a 
multiplexer 4, and a divider 7. The VC01-VC03 have the different 



center frequencies and the oscillation frequency of each VCO 3 is 
controlled based on the voltage value of the phase conb^ol signal 
Vent supplied from the filter 2. The multiplexer 4 performs a 
switching operation among those three VC03 which work in parallel 
to each other. Thus the multiplexer 4 is switched by a counter 5 via 
a shift register 6 when the pulses of the digital phase difperence 
signal UP showing the phase delay of an internal signal &phiv;2 
against a reference signal &phiv; are continuously outputted twice 
from the comparator 1 or when the pulses of the digital phase 
difference signal DOWN showing the phase advance of the signal 
&phiv;2 are continuously outputted twice. 
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(54) P L LIsIEft 



(57) 

* P L L lIK*tt«^ i. 
«lig3 (VC01~VC03) . viU^:rn'1>-4Zi 

cf»ja«7r;i'-:/iaK*«fiRt-*. VC0 1--VC0 
isa»*WHapsn4. cn?.cE)ai^«»ffrsvcoi-v 

C O 3 VC 0©W»)Sil*-7;l'^:7' 

WN©-'NVl'X**jfttft20ffl*3nfc*B^K:tt. A-Ji'* 




(2) 



1$BI¥8 - 1 0 4 7 4 8 



Si. 

[i«*3l2 ] mtm 1 ia«2©p L LiiBSJc*5t,>r. 
iSfai-r^PLLiiK. 

*«: 0 ^ ^ C i i -r S P L L lHlll&. 
[if 3^4] iS*^llStt(DPLLIlilS{Cfet>T. 

*ff fe^ c i*«f»t-r-sp L Liajs. 

CitJ^s] it^^ife«8©PLLiaKfc*it>-c, 

i-rSPLLlHlK. 

[ffll^e] B&*JSiia«8©PLLigKK*jt>r. 

miB^SStt, ^mttifiiyn (nttiEWlSB!) T** 
Ci^ltffii-rSPLLHK. 



f fc*K:*t-r *^Ji^iSj»©a:<fcfi*ssi»tc^n,> c i * 

[if^g] ill:!^7£tt©PLLiaie{c«i(,»r. 
») ^ ^ C t Sitffii r & P L LHK. 

3n*C i^fiMfti-TiP L LI38S. 
10 [iff^lll f|}^]S7Satt©PLL@BS(C4aC»-C. 

MtBii^s». ^effitiM«#x»fi^tg$oaitt#©^i@ 
{cS-:ic»T89iSj^©^m^}i^©tfi:^©$!)i}#^ 

*tf<c 9 c i *«fSk t -r * p L L lass. 

[gS^i2] it^«7iae©PLL@K«:*j(,»T. 

MiBiss^su. ^s?«'e>t;riB^!K©seE$fi®^£©m 

i-r-SPLLUffi, 

frie:»^s». ^mtkifiiyn (n«iE©i£») r*s 
20 ci*«fait-apLLiaK. 

t:-&©fitaii«cit.i;yttttBiHt#*ta:^jt- s fc«&©&ffl 
^T«;fc«{)©7^;Ud»t, 

«4 l(rlEmB$<iai^^©«EEffi(c«£t. r jii£i^«ssqsp 



J:>)l(^l^8S^#«r^-r2^i6©^@S&'&fll;i/tC 
ii^SltTrSPLLIsIK. 
[i«5j?Ji8] ii^Jl7ie«8©PLLIlB5«:*j(,>-c. 



30 je!gs4'©ay£iiii&©aiiis»«r«90«;^«:^«>©jaKe 

mrsBeE$iiisi%iis©m:^^«js-r & c <b tc j: o Krsi^ 
gi5«^*ftfi)i-r&fc*©»jasi*«it/cc 

■rSPLLHB. 

CSf^9 1 5 ] ntm 1 4^©P L Lg|ffi(C4j(,> 

. (cS':><.>-rfrsB^©iiss@ig©%^©«rD»>L«tf 

^ C i S P L LSK, 

40 [Bfl^:^ 1 6 ] 1 4^©P L L@BI(C«$t,» 

^ 0 # * « * 4 J: ^ tc«jaE 3 n ft: C i t -r 
'gPLL^gg. 

in^nl IS^^I 4IBtt©PLL@IS;c4lC» 

t!FiB»SS«. »m*«l/n (n»JiE©lStt) "CAS 
Ci«r!e»iriPLL@K. 
(^li^©B¥liB^^g»n] 

SO [ 0 0 0 n 



3 

ism±<omm^] pll (7*-x-a 

CO 0 0 2 ] 

C 0 0 0 3 ] 0 1 0 ». Se3feOP L LiISS©«^P!l€r^ 

0, 7^;U^3K m)E*«J8II^tgS (VCO) 3 
»jaS3 3*iiA-Cl»5. ttffiik«S3 0«. i1-S|Jj{P6 

■e<DCita^«:jE£:t;fcT-M3i'(4tB^^Vpc*ta:t» 

-rsciKjcociffiSUfflHi^vcnt vco 

3 2 (J. fiiti$UfflKt# V cnt fcae o r n V f * 0 

**fiX-rs. COIR. fi»BS)i@p©#vcnt ©sii mm 

«SBE) (C«e-:>rVCO3 2(DI%ieg^iS!gk0s$(H93tl£4$ 
3«. S*^ia-^i'*0*»^-r-6CitCj;«Jf'*-7^ 
2«. tttBJt«g3 o«c-:^r©A;^i i/-C!»ji3tiS. 

»®il3 3 ©»m*mtf 1 /4 i L/. if ©4ifffl* -y 

a s> * 0 © 1 /2 ^^m*%»l») a-it 
5 0 56©ilf&giifiggti' a 5» 

[00043 Ja±©«lfiS©P L Lig8S*ffll>fci' CI 9 i» 
^^(£l.A.Young et al.,"A PLL Clock Genera 
tor mrith S to XMMiz Lock Range for Microprocessor 
s",ISSCX: Digest of Technical Papers , pp. 50-51, Feb.l 
992 K^^tirC**. 

[0005] 

[^?g*i^9lLJ:^<!:^^RjS] -iKfC. PLLEUS© 

(H 1 0 ) {C*»V>-C-e©^j!mnI^B8*fifc*:L J:^ i 
rSi. g[ay^$nft:Sjg«S:^JSiBffl=&l-:>©VC0 3 
2-C»H0&wntf«c6«:i,>/c«>. «iiat4©^*Affi 
:*f$tt*^t>fcVCO©j|3i*iHltfC&5. PL 
L|5ig8©?|ji;?(iaOT©iI5i-r&#3%?lii*^ra©i9;»:i 

[0006] 3f^»^©S09». ^i8^oI^9ia%ie:^L 

-ct>iS)$giii*«M^«S^r*sp L LiaK4ti«-rs 
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[0007] 

if«Jll~6©iS9B{CCR5PLLISII5-C«. 2(,»{C 

S«ta*'C>jg»!»*^-5fc«8»©vco*fi9:w. PLL 
iHi88©rtSPt^{c]KDT. ■eeffl-r-^frvcoro^os* 

fiiti*Jtt? -e©fitti^«:j£Dft:a*ilHt#4a;>j-r 
4*rSiatB$iJMt#4^-r5ft:»©7^;l'*i. 2 

©V c o©a^© ^ © 1 o^a^-j- $fc«)©iaj?g 

Ka!l?SnyfcVCO©tH;^*i»Hir«ci«cJ:r)fJ 

$<Hsim#©«iEE«^{bfi{c^ ^^^imim.(mi^t 

VCO©SiS»Bl^effl». 2l»«:*«c»)^5J:0{cK 

*5 1/n (n»iE©SSSS) "CA-S. 
[0008] al^7~l 3©#6q«tC«&SPLL@IS-C 

±iBil»3^3Bi~6©*9|{c«*PLL@KK:*jt,»r 

ffifflL/TC>?Cl>VC 0©i^fe^{'p«'f?jfc?Hf 5C 0 
/c. -3*0. SJIKt^irtaM^.!:©^^*^®^^* 

©tfttilSKisi; fc(ifflS&fi#% m:^r 4yc«&©tifflik© 
o©s<f ©^ti • »±(Dim^^K>mx.i>fiiitxDtmm 

»© V C 0<omtJ<D 9 i&© 1 -3«rj«RTSfc»©j«(?S 

i. ^tR3n/tvco©ffl:*j4^srsc4K:j:0ir 
ffli/fc*>©r*a. »*L<». «»©vco». mm 

m@mmit, iiLimmmcmr}t,>xwjf^iifim&^Hi>. 

■ciS3»©vco©ta;^©W»)#^*tf«t^>. Kjs 
»?S», i1-SB*»e.«[»©VCO©ffi:*©«J»)«it=&W» 

(n«iE©SI») Xlbi,. 

[0 009] m>mi 4-1 7©»?B{C«-5PLL|5IK 

-c«. mmmr&fmfti^mxit^lr}<D-:ruif7-7:/ 
50 ^UVCO^rlftW. PLL@K©F«iS|JK}B{CjCDT»VC 



5 

<»:«:J:«5fflriert8Wi#*^tS-r^.ft:to<D»^S<t*«i;Jt 10 
[0 0 10] 

B, #A7@s^igsit-.©iiisittf^*iHf-ri. c©«« 
k;*jt>r. &s^jS[ifct?^JBbri>.5 1 o<dvco«>6 20 

^»)@ii(cj:») rjgjeia[i? + >:?-j *s*t:Si{S«. PL 

vco*flii*fcKP L L08s©*g^9!j&sj«mnr^«BH 
^utT^urt. <@<f©vco*j«sE-r'^*i3iSSSKoMi5 

vcb©?iii*^ra*i^sti4. 
[0 0 1 1 ] ig«c. lg5^©vco©fijf#*5(,>H:^i/< 
Kse-rtit*. PLL@K^©^i"-7'*«js»wf)#*« 30 

^«*it>-3e«!:ftO»«P^r*S. «»©VCO© 

^KB. VCO©«8IWfta»?*J[lia3tiiJS«. PL 
LlilSS©Mft&iS>i9li&»SM^^^Sti-&. {fttSU^ 
#X«tiitB»«BI©#©BfiK:S-?l>rj«»?Sj!)iffiR©V 

co©m*©wo#A*tfj&^ci<!;-r4atf. save 
o<Dmvmwfi^B'^tjii>. a»©vco©ui:^©wo 

nW. PLL|5|gS©e«,ffi^ (»JMSW¥ftiF> KfeWS^Iii 40 
^^mtfimmitii>. :^^S©^m«: 1 / n icWiMt 

f-Yjt5 09€©a<ssffla»f Of i'AJsa 

[0012] ~ 1 3©«Mk: . 0|*tfft 

*#±3-eSCi*iBJffi4«cS©-C. PLLiaSg©jKia 
©Btlft*tSUffil*n-SC<birntf. PLL|pIM©rt8»tt 

[00 1 3] K*iI14~17©«W{Cj:nB. loO 50 



#re¥e - 1 0 4 7 4 8 
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V c o f^(ommws&c>mm.^ p l l m^<o}HmmK. 
tt*ijsg^Hsn*. c©#tt^ii{cj:f5 ^mmmiy^ 

^l/r€>. e^PLLIi8{©i8]i;ii&;>SMf}»s^3ti 

■S. -SBiIjSI|BIBS©^^ffl(C<t»). VCOgj^© 

ifip,zrtj^yi-v^&^'> Kmnmimrtni. p l 

fflSnS. :»SS©»SJt«l/nfC893£-r*i«. 
[0 0 14] 

immm] «T. **W©ll«S««:<ig*PLL|ilK«:-3 

[0 0 15] (mmmi) sia. ^^<omi<omm 

{fi)(C^5PLLHK©;?'l3 ■fi'H'C**. @1©PLL 
lalS8«. fifflth^S 1 . 7 ^ Jl- if 2 . 3 o©«E$Otai» 

^6Rzf»msTS:m^xi.^i>. msimmnt. fits 

{t#UP. DOWN*tH;/3T-5. UP»*2©ttfB»tl 

*. DOWN{*<*2©atBii**#<»n^-r-'<iUxe#-C 
*5. ^ + -i^5P>7'tt. ^fif^l/fiti^m-^UP. D 
OWN<cSe->-C, 1 irtlB«4»*2i©ti« 

•ricitcjcDCiffiiMSwt-^vcnt *a£aE-r*. vco 
K vco2Sc^vco3«, m^icm^t^fp'O'^mfA 

CO l©ct^'^:^Jl^s^®5W&^>^s< . *i-:)Vco3©*'i:»js 
afe5>Jiftf^i/r»,>* vc o i ~vc o 3 ©iB:*©^ ^© 1 

o*S:*:i'Ci t» i^* 0 i L.-CSIR-rS)fcA©^S-C*) 
^-^^fSB. (4mf5Sl*i'&UP©-»<;UX*tji 
«S 2 mOS,:^ t lr%fdm^X\t D OWN©/NVi';:( 2 n 

A-St>©-C*S, iyy h\yV>:^ii6l,t. •7)l,^^l'i7V 
4©W«3 gi^^Jtair SteJO©?*- if «««FC/ft: uy;^ 
if-C*r>-C. S[f'-if»*'?>5f 5*>e.©i/7 H1#{C 
iSDrMSrSnS, :9-MS7«. S^fci^p ^ ^74, o 
ja-r S C <b (c J: ») 7** - 7- Y it 5 0 ©rt»e-^<<. 2 * 

^^5. c©rtaim^* 2 fiWBJt«g 1 (c-3^© 
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[0016] ■7J^f^r^^^'1^4cD«J•3#il^*. 9^m:fv 

P L L|3|SS©i6«(ir(C^«)VC O 1 ~VC O 3<D ^ %<0 
[0017] VC01~VC03<0*«r0^gJSlR»!f$ 

V (atamm^vcnt cD^ffl) ^. mmt^miA 
»f sS'SfS^LriiS. cowrw. vcoi-^vco 

3 1*. mmnKw<DmtMicn-r ^m^mi t omit 

«^iS:to%Wf#*s— S*>oSt>{c^L < . *»o# VC O 
©J9iR»^^B*JSi>«c:t-/<— 5 ^» :/UJQci,> J: 5 

[0 0 1 8 ] 1112(1. mi<DPLLmmtciei-)i>mmm 

88Kf Cv-OjIBfafPifc^L-Cl**. fc/cl/. VCO 
2(D@]gigt^aSBl^CcB«US«ttr|eif Oifiibii><Dt1S. 

[0019] H2«»>©sM^^p 1 if^mmnn^'&wsmr 
ati^tcj*. •7;i'g^7'ui'i*-4»vco3©ffl:^)*Sif? 
b-C(,>S. C®«SS-Ct3:VC0 3©^iaaja9»*iBSS 
iSfSf 0 J:«3<P3&0(S<. 1 ii*jaJ©#*2 

or. fiitBitlis 1 *>e.tt:^sn-sr:^a ifmmmn 

Vpc<DmE<i*iit^b. cn{C#r>r:?^Jl'4»2*>6Hl 
:^3n5tiitB*lJtaim#Vcnt ©mEEfflit>it:*:-r.5. c© 
PLLIlK©«lfPi^.(3:VC0 3©!|*l±aia±«ri^ 

^♦Biin*^-r 7^5^ f ^vii+a^m-^u p ©^<;u:^ ^sats 
l:b?g?Si*>€.aiSSL/rffi::^3n. te^>-ii/;^**'i7>ir5 
*Jit«T*. ^tr. up©^^v^;^*Ja«t2ll^^;^)^*^ 

T'W ©jB»?*« V C O 3 6 V C O 2 ec^ 0^ 
ie»tlS. cnCCJcD. PLL@l«©ttff^.JJVC0 2 

©^1^iSfil±^iS»l/. fygSi^lESr f «ig@Jii£» f 0 
<0}&m^i^-f>zf-ri>. -ei/r. vco2«cj:o. mm 
m^<t> 1 tc)^ s p L LMmDmsmma^ra^ < ass 
sns. Hsd. win^j^p iip^9si&i'fcin±<oimwi 

f¥©iag4^#jS!00©?^SCrir Lte fc©-C*i. 
[ 0 0 2 0 ] Ei 2 (fOSW'f^P 2 *> e>iiB6«r<'P«:K>&-r 
Sti^Ktt. 04 K^-r J: ^ KrtSP»#<<. 2 ©fiitait* 
?&inTf'i' ir^l/fittB^m^D OWN© 2 /^Jl/XBTV C 
O 1 *>6VC02'N©^»j#i*Jff4t>tl-5i|g*. ttf¥ 
^P 1 36>6B8»6-r*«^ira«fCPL LlHlS8©fil*BPI«l 

[0 02 1 ] fcl±©t*JO. :*^M{CJ:n«. ffifflV 
C0©W»}S*«:J:i5S««!i^f >:^*i*D4<S«. P 
LL@|{S©i«jI?liii5clM'f*ia/S3n4. PL 
LlHlK©<i8^W)tc^iSESKoII£liSHS:lifc^l/Tfe. VCO 
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1 - vc o 3 ©s^ 3&j«a-r'<ff s«a^ISlffl*AI^s 

<-rsci*5-c*i©-r, oti»i4©^»>a;Aai:^j«Ftt& 

^-7fcVCO©3ra«ggr*«5. 3:/cSVCO©?|ji 
fymmifimi^^tii, c:©J:^«:i/rPLLigBS©jajS{ 

f;^ h^t©«l<'fJl!gSa©«l>^W>!U^fieiftD. PL 

4. m(*vcoi(ciS{»*i4DTfc, 3gio©e 
^^ivco 2Rt^vco3-cp L Ligiis©(WRast%fc« 

[0 02 2] sr. VC01~VC0 3©®ag»n^|B 

«:»ffl-ra*B^(c«. iilSI«M'^B*KVCO©1gS3fl«i&ja 
»?3W^C*^fi8tt*>*S. H5K^-rJ:9tt:. VC03 

©jgijg?^Bis:®iBF«i(c g^^SffifK: f 0 0 . *i-psisi 
fi#<^ 1 «:^l/t:rtg|5e#* 2©tiffi*Jji*ifc (^j^ 

miim\>>) t^is©uf?^p 1 3&>e>>iiso»f^«M»6rs 

VC0 3-VC02-VC0 3il>5SJI?©flii83ft« 

;!)SI10iS&«cO. PLLSe©9lj^f!bf^«:jSg«s£i; 
S. 

[0 02 3] c©iisw. laejc^-rjr^tcvco 1 ~ 

V C O 3 ©MljffilS'BI^iilH*:*- :^S-t± •£ C t 

icj:r>xmmttii,. mmmmstt oniyco3<Dmm 

^Bj^KH/cW -eft < V C O 2 ©^iS^^aaJ^^fc 4> ^ 

a;n5)t«f). vco2{cj:fje^s?g»f o-^©titBi5i 
»!*j-r(*-^<]S(S3ns©-c*«,. sfc. vcoi~v 

C O 3©^jgil!Pl3:«Sii*lSl>tC:i--/<— 7 7 ZfLitm 

30 e©^sigiai$tt*ggfflT.sJi^«cw. svGo©f"j 

^ra«C{*6-:>#*i*o-Cfe. P L L|nlK©3fM©i|®^fl«I 

ipJ»©^3:6'^*4m^•c:^■-/<-^»:^fi*Htf• 
rn«. PLLiHiffi©^°o^D*«itii±T-5. 

[0 02 4] iC6-C. VCO^WOm/ca^B— ^ 

I5K«:*JC>T. !fi!.n/feVC0 1~VC0 3©f«JS*S 

VG0 3©fiJt#45C»«:^l/<H3eL/fcCi«Cj:»). P 
L L mf&^»<DJU- -^PmtV C O©^ D gitlfcftKBB 
#^j:<— 3£-C*»). Lte*i-5-CJl/-:^©5^>tr>i'» 

[0025] Jfic^S. F L LI1IS©I^^1S 

i7'i^i'}\^msmsmJP. DOWN©SS«C«-5C>r 
«l»lL.ft:*t. TTM^i^&taiUl-^VpcXfJfitBfliaifi^ 
Vent ©miIfii©J:#RafTKt©MS(cK'r-5*-f IS 
**fflc»-cfci:cn vco©ie8a:»B. ffiffl^fcjsc 
50 xmmstwsjs^xibi. mmtox<D-7n>^-:fiyi;-\t- 




9 

(n«iE©S») {c|S!5e-rn«. f^a-f -*Jt5 0%© 

[0026] (mmm2 ) a? :^^<Dm2 cd^js 
. gi 1 <j>nm,K. V c oMfsiiiK i o ^{^m i^td^is.^ 

©#UP. DOWN«:S-:y<*r'>>4f 5*6<D5^7 h« 
-C. VCO l~VC0 3<D-&'*©^-f?±<Dtt®4^ 

fiisdccv c oMsniiK 1 0 (o^^^mti. 
1 0 0 2 7 ] ( 1 ) mmm 

Ui?;^^r 6 4a(;rVCO(D^»J#;?.*tT)ar*i5 if 

VCO^SPHiSl 0«. ^•^^af 5*»t.(Di/:; hm 
#*swr. vco i~vco3<D^rK;«JiiftfP*3 

[ 0 0 2 8 ] < 2 ) tifflI5««BS 

vcoiijiaiimi o», iJKJiy^^tPhiyy vmmfi^ 

•^<fc»)3ia<DVCOSIRtS«*ff-C. 3S?5E^JR3ti-Ct> 
5VCO*^< 2r7©VCO©^»f&{'P*f^±3-l±S. 
C © J: ^ {C LT V C 0©»fP=Sr#± S # S C i Cc 
J: •) . » 1 ©IISfe«»I©*B^Ktt'<-C P L L@8S<DmSS 

[0029] mmm4> 1 ©ja«s^^k-?'ii-*^ -YXAjc 

^. VCO*lfflI|5|5Sl OW. ^-iJ^ifSAi^Oi^^ 

ijsimsRwm (2) ©iKif^^iKtiH^-r^. -?d!>3. 3^ 

— V C O©W0 m^tfi'SL^ t !&:Slii':/c#t»^*i 

^i;rt«^{c». j^-jv^s*!?.?^? hM^*im*3*x 

■5*SS. ilEfiJJWttffi ( 1 ) il^«©i6fPfc^0§fc 

cn«:j:«j. Kria©^asRyi'>:?'«:jii;fcSjis 

[0030] «±©<!:*fO. Il2©*]56«fcj:tv». Itr 

iB0 1 ©siifefi^©ja*«ctti;ir. PLLwm<mnw&t> 

[003 1 ] (JS560II3 ) 08 «. *^l«©lff 3 ©HiS 
«li{c«SPLLS88©:/t3 5.i'ar*^. H8©PLL 




C6) «FWTe - 1 0 4 7 4 8 

10 

fiiffltktasi. -y^A^nz. i-3©vco2 

0. ■7;l'3^-7'Ud'1f 2 1 , ^-t^^irs. l^Vk-l'i^X^ 
8Riyf»Sg7 4«ATI,>S. VCO2 0JiCJfv^U^:?' 
Ui'-!*-2 l*l^<SB::^iat»i'l. 2. 5. 6. 7©« 

[0032] vco2o«. mx.itimo-<>j<~it^ 
5^*->tt«:aitei/r«ifiS3nfcfc©r*4. zwm. 
5»asat7i8a©s-^>>'<-^»©ai:^jvcoi. vc 

02SiyfVC03W> '7}V^-:/l'{7-^zm^Vxmtfi 

10 w«:iiaa©-/>/-?-5f{c*iji3n*. -3*0. y^y 

Jl/^-7'Ui'1^2 l{Cj;0 3l9PiK:*U«3#;^6ti4. VC 
O 1 *ijaj)?S*afc«^©l^^jft»**S6j(5< . VCO 

3«tie9;$^ft:«^©f&{i^i«^«ift«>(St». bifih. 

>/<-5'©iSS*UffllA*«HF-K7 ^ iU3i23&>ie,©fii:#B«l 

©movent As^^tcEittnsn*. cntcjcb. tttHSd 

lam^Vcnt ©SJEfi^fktCjCD-CS-f >^<-5«©SS 
20 NFra*5SE{br*tt». VCO2 0©«IS)aiSMto9M?J 

[0033] •7y^^7'^^'•!^2 l ©W»)S^«. ^SB:?' 
-b --r F <t#X«i'7 h US?X * 6 *> 6©W ») S^$(I8P 

<t-^KJ;DWSI3tiS. cn«:J:»). VCO2 0©^g 

c o 1 ~v c o 3 nfcair>«:iii»*jatt o 

[0 03 4] B9». ig8©PLL0S5{c*JW4SISJa 
30 ieSf 0'^©i&ISfiB!lf^«rfc^L/-Cl,»-S. H9it>©ttfPsS 

2 1 »VC0 3T?m*nSSjffi?»i^%ffllRl/Tl,v«, 
C©«fi§-C«V CO 2 0 ©^«j§iffi»*lB«ffljS» f 0 
J:<J*>^c«}fi<. 1 irta}M-#<*2i©fiitB 

^ (J^jg»©S) 5W;^*<&o-C».>S. Ltcifi-,X, tit 

tBtti«i 1 * e. W:^ s r :^ n 4^t«iii«#v pc©« 

. ffitB*iiaJ<t#Vcnt ©mffl«>tS:*:T5. c©ia». P 
L L |aIi»©ttfl^^»V C O 3 d *i-&9$ttffilSUb«@( 

40 f6L. ^tiJgljfiilf ***S:^-ri. rta5M^*2© 

;U?^::^U4'-!f2 l{cJ:51#fta!R*JVC0 3*>6VCO 
2K:^»3S*?)n4. cn«:J:t). PLLMmom^}^. 

f *5sas«8» f 0 ©jfiflS'x.y ♦ >7'"r*. c©is». 
1 {c*rr a p l Liai8©<afflpijw*«-r«^< 
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[0 035] ii9 *©8W*.^.p 2 a^^mmmi^imi^-r 

♦BH^^D OWNCD 2 >'<;l'XBfVC O 1 ^ V C O 2 
[0 036] «±<Oi*i»). *ll*fi0(|{Cj:tl»*. y^i' 

mm^tii. L.3&»fc. VC02 0*<^)-8|J-<>^^•-5'<D 

[0037] :4i:||«g^^-CBP L LliIK®rtSi5t^e« 

Vent ©ISEIiOi^SiUfmomEfCMf S^-f *S 
»*«l»-Cfe^<,i. VCO2 0*«(S-rS'f>>'<-3'^ 
* - >©SfK-?>. V C O 2 0 ©ilJ?oJt8rj:^|gJSigfft!|# 
tt©S!«. ^^SfefftClECTjSS^MQTtl-C**. VC 

0 2 0 tf©^-^ f^^r. BMlBl.A.Younq et a 

fc-Cti, attest L'C©ViU9^:?'HrlJ- 2 ltC«^ 

©si») {cHje-rn**. f^a-^-^Jtsostfcwffl©* 

[0038] 

©VCOJfelftW. P L LiaB©rtg|IKaStCJt;DTfi6fflV 
C0©«J»)Sit*tfft^»«««:a5fflLfc©'C. PLLH 

!^©@iESi»DiiEiSB«:tt;^t/-c «>-e©ierii?iB»ttf¥« 

[0039] 89^7 1 3©«I8«: J:ti«. ±ffifS* 

J® 1 ~ 6 ©^?9«:«&s p L Lais«:fei,»rfieffl o "ci^^t 

«,>VCO©#6{iiM¥*f?±3#S«fiS«:»fflbfc©r. 

[0 04 0 ] 4~1 7©^|«{CJ:tlt3:. jffiSlil 

S8©ii^SiC©«i}0#i(.(i: J: 0%!i@iS^!^t£^^£-r» 

1 1 -3©:^o^'^v:r;pvco«rl9:w. P L LEIR©rt 
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a5fflbfc©-C. PLLBK©J3j!mBM®iB*ffi;:^L«r 
fc*©i«)$9()i*aiiflP«a«E-C*i/cl:t-Cft<. VCO 

[@a©fiir^«ciH99] 

[BI 1 ] ^^<om 1 «:m9i|{c«4 p L L@%©:rp 
[1192] @l©PLLIil|{S4i©#VCO©ISi£ISII(«iI^I3 

* attsjs^«--©iii5tsw'p*^-riaa^i^ttia-c*5. 

10 [03] gIl©PLLii»(e:«;l>7g|24)©Pl7»>6ii 
l^f^«ffi|lgt>3^«^©&^#iB9^a-C«4. 
[04] @2 4}©P2#>^ii]ffittff«njl^LA:ie^ia 

3 tm¥St<om-cibi. 

[BI5] l92©g|iII^»^©3»£7»abeSI8Jai{8»(c 
*tLrPLLHK©31l5tKff^3&Ja<ttac<t*^-mM 

[He] ai©PLLB88tfi©svco©S?SSKW^fi 

BtiJS2gf»'^©)iB6i()ft*^-rsifflsitfta-c*s. 

20 [S 7 ] *l6ig©l^ 2 ©SUteMtcO^i P L L iais©3ra 
[H8] *^W©»3©SSte0«fc«SSPLL@BS©:ri3 

[n 9 ] ^ 8 ©p L Lmmiciat,ti>mwsmsir-<msi 

[ia 1 0 ] fii*©p L Lmmo^n y ^^a-c**. 
[?^#©itti»] 
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30 3 «E^SII»ieS (VCO) 

4 -^ji^zfui^-^ (mm> 
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2 1 rp'ji.^rfuif^ (S«S) 
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40 Vpc T:^^4^fiHBII<t# 

UP. DOWN ■fi>i')vmsmm^ 

Vent fi[*BiWe«i# 
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